Synapses in the brain must maintain a balance between learning-related plasticity and the stability necessary for reliable function. In this issue of Neuron, Calabrese and Halpain describe cell-transfection experiments implicating MARCKS, a protein that binds to both the cell surface and actin cytoskeleton, in the maintenance of dendritic spines.
Recent live cell-imaging studies have identified dendritic spines as major sites of morphological plasticity in brain circuits. In the cerebral cortex of the adult mouse, spines on pyramidal neurons can be roughly divided into two plasticity categories, those that are maintained over long periods, perhaps extending to the entire lifetime of an animal, and a small yet significant fraction that turn over within a few days (Holtmaat et al., 2005) . In vitro imaging studies indicate that spine plasticity depends on dynamic actin filaments concentrated in the spine head (Fischer et al., 1998; Korkotian and Segal, 2001) , so the search is on for modulators of actin dynamics that may account for these variations in spine stability in the intact brain. The converse experiment of overexpressing wildtype MARCKS also reduced the density of spines on dendrites of transfected cells by approximately half, and the remaining protrusions were narrower and strikingly longer than those of control cells. The similar effects of both reducing and increasing MARCKS levels indicate that balanced expression is necessary for spine maintenance. A similar "balance" appears to operate in relationship to phosphorylation of the effector domain. Transfecting cells with a construct in which the four phosphorylated serines in the effector domain were replaced by alanines so that they could not be phosphorylated produced effects similar to the wildtype protein, probably reflecting the fact that both bind strongly to the cell membrane when overexpressed. The "opposite" modification of substituting the effector domain serines by aspartic acid residues to mimic phosphorylation appropriately reduces binding to the plasma membrane. Cells transfected with this pseudophosphorylated protein also had significantly fewer spines, but, interestingly, those remaining showed overall shrinkage, being both shorter and narrower than control spines.
Calabrese and Halpain also examined a point mutation that blocks myristoylation of the N terminus, which also produced abnormally longer and thinner spines. However, it is the effector domain phosphorylation mutants that provide the most interesting insights into MARCKS function. Double-labeling experiments with antibodies against the presynaptic marker synaptophysin showed that cells transfected with both pseudophosphorylated and nonphosphorylatable MARCKS constructs were contacted by the same numbers of presynaptic terminals as control cells. These were distributed as multiple contacts on reduced number of remaining spines. Even more surprisingly, electrophysiological recordings showed no significant changes in either the frequency or amplitude of miniature excit-atory postsynaptic currents, indicating that compensatory rearrangement of connections had preserved synaptic function.
Unsurprisingly, given the actin binding and PIP 2 -modulating functions of the effector domain, the changes in spine morphology produced by transfecting MARCKS phosphorylation mutants were accompanied by reorganization of the actin cytoskeleton. The effects were opposite for pseudophosphorylated MARCKS, which enhanced the clustering of actin at the tips of spines, and the nonphosphorylatable mutant, which instead induced dispersal of actin clusters away from the spine tip. These differences were also reflected in their effects on actin filament dynamics, which produce rapid changes in the shapes of spine heads ( 
